Pedestrian crossings are contributing to important risk sites, especially at urban traffic environments. For example, in Tallinn, the capital of Estonia during the period of 2006-2009, one of three injury accidents took place at non-signalized pedestrian crossings. But it is still complicated to rank crossings due to the number of registered road accidents, because of some main reasons, such as (i) It is doubtful to wait for accidents to happen in order to take measures for their removal, and; (ii) Often a statistical inadequacy causes problems for ranking, as the number of registered accidents is often too small for comprehensive analysis.
Introduction
Motorised road transport plays a central role in the most of societies. As the goods needed for everyday life are transported mainly by road and the population have great opportunities for motorised travel in the course of work and leisure than before. This advantage has been achieved, however, at some cost. High levels of motorization contribute to serious consequences such as human and economic costs measured in terms of the numbers of accidentspeople killed and injured in these accidents. The experience of many countries has shown that it is perfectly possible to introduce measures that greatly reduce these human and economic costs [1] .
Road accidents and their consequences are a significant social problem. At the same time, this topic can be considered to be one of the indicators of the sustainable development of urban systems. More than 10,000 pedestrians and cyclists are killed every year in EU countries, representing more than 20 per cent of all road deaths. The small proportion of pedestrian and cyclist casualties that occur in rural areas are relatively severe and should not be forgotten, but this review is concerned with the majority, which occur in urban areas.
Pedestrian safety is also one of the most serious problems in traffic, especially in urban areas. If one compares Estonia's figures with those of the neighbouring country Finland, the pedestrian road traffic risk in Estonia is somehow 2-4 times higher. The situation is extremely alarming in urban areas, which account for approximately 85 per cent of all pedestrian accidents in Estonia. It is documented that every fourth urban pedestrian accident occurs at non-signalized pedestrian crossings, often referred to as zebra crossing, or in their vicinity [2, 3] .
Improving roadway safety is an ongoing priority for transportation agencies. However, addressing safety issues in rural areas is difficult for local governments due to the limited resources available for maintenance and improvement projects.
Risk assessment during the road safety evaluations have emerged as an effective type of tool for identifying and addressing road safety issues. A number of countries have introduced standard and routine safety evaluation activities, such as road safety inspection and auditing. According to the U.S. Federal Highway Administration (FHWA), road safety audits noticeably improve the safety performance of roadway facilities. Several benefits can be achieved through the implementation of road safety audits, such as low-cost/high-value improvement opportunities, promoting the awareness of safe design and maintenance practices, and providing a means to tailor the resources of an agency to meet specific problems [7] .
Road accidents involving pedestrians
The fatality risk of pedestrians, car passengers and drivers in the Baltic countries, including Estonia are much greater than in countries with good safety performances such as Finland (Figure 1 ). Especially some road accident types like vulnerable road users' (pedestrians and cyclists) accident and single vehicle accidents on rural roads are predominating in Estonia. There are different explanations on that. One is relatively low rates of passive safety equipment usage, such as seat belts or child restraints, which cause high severity of accident results in the case of crash occurrences. Secondly, it is also evident that the most disconcerting data describe the disparity in pedestrian fatalities. It can be seen in Figure 1 that the Estonian pedestrian data are three times higher than in Finland. Clearly pedestrian safety and more effective use of safety equipment need to be a key part of programs designed to lower fatality rates. Road accidents involving pedestrians in rural and urban areas of Estonia. Table 1 show that pedestrians account for a remarkably high proportion of all road fatalities. If one assumes the position that programs to address pedestrian fatalities are easier to implement than addressing strictly driver behaviour, then there is substantial potential to decrease road-related fatalities. These potential programmes are discussed in a subsequent section.
Safety at crossings
Junctions and crossings are places where many pedestrians need to cross the road despite the risks in doing so, and in Tallinn, for example, over 20 per cent of pedestrian crashes occur at non-signalised crossings. This ranks second in road elements after straight street sections, which includes the locations at the vicinity of crossings as well ( Figure 3 ). Safe layout and sharing of the road space with the help of signs, markings and distinctive surfacing can simplify the tasks facing pedestrians and cyclists at junctions and thus reduce casualties.
Pedestrian crossings are perceived to be safe places to cross the road, although this is not necessarily the case. While crossings give some protection to the young and elderly, many crashes occur in their vicinity: the 50m either side of a crossing is particularly dangerous. Dropped kerbs at crossings assist those with physical impairments while tactile surfaces help those with visual impairments. Refuge islands or a continuous central reservation provide help in crossing. Zebra crossings are also often used because of their relatively low cost. The choice of facility to provide will depend upon local circumstances. Speed plays an important role in determining the severity of the outcome of collisions. If the collision speed exceeds 45 km/h the likelihood for a pedestrian or cyclist to survive the crash is less than 50 per cent. If the collision speed is less than 30 km/h more than 90 per cent of those struck survive [10] . Speed management, therefore, is a key element in a safe traffic system for vulnerable road users. 
Street link 39%
Non-signalised intersection 10%
Signalised intersection 8%
Signalised crossing 9%
Bus stop 9%
Other road elements 3%
Non-signalised crossing 22%
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Road safety assessment needs
In a number of cases there is a need for objective estimation of road safety risks on certain sites of the road, including pedestrian crossings. This may be a case for traditional safety assessment, conducted regularly by road authorities, or activities carried on during the road safety inspection, or any other purposes. The Basic methods used for this purpose are:
-Method based on road accident statistics -Indirect safety assessment methods (e.g. traffic conflict survey) -Subjective methods of risk assessment often based on experiences of the experts (which is often the case during road safety inspections) -Method based on former surveys or experiences from the different countries (e.g. road safety handbook).
Scientific research has produced lots of good estimates on the effects of safety improving measures [10] . The effects are usually presented as a percentage change in the number of injury accidents. So it is vital to be able to evaluate reliably what would have happened if the road safety measure had not been implemented. Our experience suggests that the greatest mistakes in evaluating the safety effects of road improvements are done while evaluating the current safety situation.
According to the empirical Bayesian method, the best estimate of safety is obtained by combining two sources of information: the accident record for a given study unit (e.g. road section), and an accident prediction model, showing how various factors affect accident occurrence [8] .
The safety evaluation of a given road is frequently based only on accidents happened during recent years. However, due to random variation and rareness of accidents, accident history provides an unreliable estimate of the expected number of accidents in the future. This is even truer regarding evaluation of fatalities. Consequently, if the current safety situation is inadequately evaluated, one cans nothing but fail in evaluating the effects of road safety improvements. Similar problems concern so-called black spots with relatively small number of accidents during few last years.
The main goal of this project is to develop a methodology for identifying and conducting traffic safety evaluations at pedestrian non-signalized crossings in Estonia. This method of risk assessment evaluates the elements of a roadway facility which present a safety concern in the context of the extent of the safety concern, the road users who are affected, and the circumstances which pose the greatest safety issue. Based on these concerns, risk assessment methods look to provide opportunities to eliminate or mitigate the identified safety concerns. It should be noted that method for risk assessment is not a mean to evaluate design work, compliance with standards, or a tool to rank various projects/designs.
Benefits
There are quantitative and qualitative benefits to conducting risk assessment. Several of the qualitative benefits are defined by the U.S. FHWA as follows [5] :
• Takes a pro-active approach to addressing safety • Results should produce fewer and less severe crashes • Allows for the identification of low-cost/high-value improvements • Promotes a safety-conscious environment by improving the consistency of how safety is considered • Provides a continuous advancement of safety knowledge • Provides a benchmark for safety issues on future projects • Promotes an efficient use of time, money, and resources.
The quantifiable benefits of conducting a risk assessment are primarily based on the reduction of crash costs as road safety is improved [6] . However, several other quantifiable benefits have been documented, such as:
1) The elimination of re-construction costs to correct safety deficiencies in roadway facilities (pre-construction evaluation);
2) The reduction in lifecycle costs due to the lower maintenance costs of safer designs;
3) The reduction of societal costs due to collisions;
4) The reduction of liability costs due to safer roadway facilities [9] . It should be noted that the achievement of a target cost/benefit ratio is generally not the motivation for support of risk assessment.
Safety effect evaluation practices
Road improvements or especially black spot treatments aim at reducing future accidents on the network where accident cost reduction potential is highest [12] . Rosebud project studied the effectiveness of road projects and stated: "The quantification of the effects of measures aimed at reducing crashes represents a critical point for the application of Cost Benefit Analysis and Cost Effectiveness Analysis techniques to road safety. The major source of knowledge on safety effects are evaluation studies of past treatments. The most common form of a safety effect is the percentage reduction of crashes following the treatment (sometimes called the "crash reduction factor") [13] .
Method based on injury severity density has been developed in Norway to identify hazardous road sections [4] . This concept could be used also for the estimation of current safety situation.
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At the beginning of the 1990s the Finnish Road Administration and Technical Research Centre (VTT) concluded that the estimation of avoided accident due to road improvements should be done in two phases [11, 14] :
1. Estimation of the current safety situation on an existing road, combining information from simple accident models and accident history 2. The safety effect of road improvements can be estimated using the current safety situation and safety impact coefficients (or crash reduction factors) based on most reliable research results available around the world.
Method for risk assessment at pedestrian crossing
Estonian situation is similar to the Finnish, described above. Very often the problems are related to relatively small number of registered accidents, which causes problems with statistically based assessment reliability. And the second problem is that the situation at the single crossing will most probably change over the time of statistical information has been carried, thus the minor or even major changes will have their influence on safety performance. In a review of practical evaluations we found out that even more important than the reduction factors is the estimation of current traffic safety situation. Evaluation error in current safety situation can be even bigger than the true expected number of accidents, if the random variation of accidents is not taken into account appropriately.
This method is basically based on evaluation of a number of single factors which are relevant to a number of crossings. Every single factor is getting a risk coefficient and then combining the factors the one can calculate a total risk coefficient. Risk coefficients used for the method, are based on local and internationally recognized survey results, as well as on local subjective assessment, introduced during the risk assessment practices, like road safety inspections.
As it is relevant that risk coefficients are still rather subjective, we are linking the summarized risk to risk group, thus the minor inadequacy could be eliminated.
Risk coefficients are already shared between five main types of risk assessment. The first and the most important is crossing design (or shape), followed by additional risk factors and introduced safety measures. These factors are listed below. But also some additional objective characteristics are going to be introduced as well, containing of speed behavioural factors (85% speed if available) and the number of registered casualty accidents. 
